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(XURSH¶VDQQXDOVR\DQGVR\GHULYDWHVFRQVXPSWLRQLVUDWKHUKLJK±DURXQGPLOOLRQWRQVJUDLQHTXLYDOHQW±DQG
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7KH VR\EHDQ YDULHW\ SODQWHG LQ 7XUGD ZDV )HOL[ PDWXULW\ JURXS  UHJLVWHUHG LQ  E\ WKH EUHHGHU WKH
$JULFXOWXUDO5HVHDUFKDQG'HYHORSPHQW6WDWLRQ7XUGD5RPDQLD0XUHVDQXHWDO
,QERWK\HDUVWKHSODQWLQJZDVGRQHDWFPEHWZHHQURZV
,Q7XUGDWKHH[SHULPHQWDOSORWVZHUHORFDWHGDWWKHIROORZLQJ*36FRRUGLQDWHVLQ
LQ
7KH VR\EHDQ YDULHW\ VHHGHG LQ )HWHVWL ZDV 'DFLDQD PDWXULW\ JURXS  UHJLVWHUHG LQ  E\ WKH EUHHGHU WKH
1DWLRQDO$JULFXOWXUDO5HVHDUFKDQG'HYHORSPHQW,QVWLWXWH)XQGXOHD5RPDQLD'DYLG
,QERWK\HDUVWKHSODQWLQJZDVGRQHDWFPEHWZHHQURZV

7DEOH$YHUDJHDLUWHPSHUDWXUHDQGLQ)HWHVWL
$YHUDJHDLU
WHPSHUDWXUH
q&

-DQ )HE 0DU $SU 0D\ -XQH -XO\ $XJ 6HS
'HFDGH,
'HFDGH,,
'HFDGH,,,



























0RQWKO\DYHUDJH         
$YHUDJH\HDUV         
'HYLDWLRQ         
&KDUDFWHUL]DWLRQ ZDUP ZDUP ZDUP ZDUP QRUPDO QRUPDO ZDUP QRUPDO ZDUP

$YHUDJHDLU
WHPSHUDWXUH
q&

-DQ )HE 0DU $SU 0D\ -XQH -XO\ $XJ 6HS
'HFDGH,
'HFDGH,,
'HFDGH,,,



























0RQWKO\DYHUDJH         
$YHUDJH\HDUV         
'HYLDWLRQ         
&KDUDFWHUL]DWLRQ QRUPDO ZDUP ZDUP QRUPDO ZDUP ZDUP ZDUP QRUPDO ZDUP



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7DEOH3UHFLSLWDWLRQDQGLQ)HWHVWL
3UHFLSLWDWLRQ
PP

-DQ )HE 0DU $SU 0D\ -XQH -XO\ $XJ 6HS
'HFDGH,
'HFDGH,,
'HFDGH,,,



























0RQWKO\VXP         
$YHUDJH\HDUV         
'HYLDWLRQ         
&KDUDFWHUL]DWLRQ GUDXJKW VRPHGUDXJKW UDLQ\
VRPH
GUDXJKW QRUPDO UDLQ\ GUDXJKW VRPHUDLQ
VRPH
GUDXJKW
3UHFLSLWDWLRQ
PP

-DQ )HE 0DU $SU 0D\ -XQH -XO\ $XJ 6HS
'HFDGH,
'HFDGH,,
'HFDGH,,,



























0RQWKO\VXP         
$YHUDJH\HDUV         
'HYLDWLRQ         
&KDUDFWHUL]DWLRQ UDLQ\ UDLQ\ UDLQ\ UDLQ\ YHU\GU\ YHU\GU\ YHU\GU\ VRPHUDLQ VRPHUDLQ

,Q)HWHVWLWKHH[SHULPHQWDOSORWVZHUHORFDWHGDWWKHIROORZLQJ*36FRRUGLQDWHVLQ
LQ
7KH H[SHULPHQWDO SORWV LQ 7XUGD LQ  DQG  GLVSOD\HG  VHHGLQJ GHQVLWLHV   DQG  JHUPLQDWLQJ
JUDLQVSHUVTXDUHPHWHUJJP5RPDQHWDO
7KHUHVXOWVREWDLQHGLQ7XUGDDUHSUHVHQWHGLQ7DEOH

7DEOH5HVXOWVREWDLQHGRQWKUHHVHHGLQJGHQVLWLHVLQ7XUGDLQDQG
<HDU 6RZLQJ'DWH 'HQVLW\
JJP
3ODQW+HLJKW
FP
,QVHUWLRQ+HLJKW
FP
<LHOG
NJ+D
7*:
JU
 $SULO
    
    
    
 0D\
    
    
    


,QWKHDYHUDJHSODQWKHLJKWIRU)HOL[YDULHW\ZDVYLUWXDOO\WKHVDPHIRUERWKGHQVLWLHVRIJJPDQG
JJPFPUHVSHFWLYHO\FP7KHORZHVWSODQWKHLJKWRIFPZDVUHFRUGHGIRUWKHGHQVLW\RIJJP,Q
WKHDYHUDJHSODQWKHLJKWDOVRVKRZHGYHU\VLPLODUYDOXHVFPIRUWKHGHQVLW\RIJJPFPDW
JJPDQGFPIRUWKHGHQVLW\RIJJP
7KHDYHUDJHLQVHUWLRQKHLJKWRIWKHILUVWEDVDOSRGVZDVYHU\JRRGLQDOOGHQVLWLHVLQ7KHYDOXHVUDQJHZDV
EHWZHHQDQGFPFPIRUJJPFPIRUJJPDQGFPIRUJJP ,Q WKHDYHUDJH
LQVHUWLRQKHLJKWRIWKHILUVWEDVDOSRGVUHJLVWHUHGYHU\VLPLODURUHTXDOYDOXHVLQVRPHFDVHVFPIRUERWKGHQVLWLHV
RIJJPDQGJJPDQGFPIRUWKHGHQVLW\RIJJP
,QWKHKLJKHVW\LHOGRINJ+DZDVREWDLQHGDWWKHGHQVLW\RIJJPIROORZHGE\NJ+DDW
JJPDQGNJ+DIRU WKHGHQVLW\RIJJP,QWKHKLJKHVW\LHOGRINJ+DZDVREWDLQHGDW WKH
GHQVLW\RIJJPVHFRQG\LHOGRINJKDZDVREWDLQHGDWJJPWKHODVWUDQNHGREWDLQHG\LHOGZDV
NJ+DIRUWKHGHQVLW\RIJJP
,QWKHKLJKHVW7*:YDOXHRIJUDPVZDVUHJLVWHUHGIRUWKHGHQVLW\RIJJPQH[WZDVJUDPVIRU
JJPIROORZHGE\JUDPV IRU WKHGHQVLW\RIJJP ,Q7*:KDV UHJLVWHUHGYHU\VLPLODUYDOXHV
EHLQJQRWLFHGDVOLJKWVXSHULRULW\IRUWKHGHQVLWLHVRIJJPJUDPVDQGJJPJUDPV7KHORZHVW
7*:YDOXHJUDPVZDVUHFRUGHUIRUWKHGHQVLW\RIJJP
,QDQG WKUHHH[SHULPHQWDOSORWV LQ)HWHVWLGLVSOD\HGVHHGLQJGHQVLWLHVDQGJHUPLQDWLQJ
JUDLQVSHUVTXDUHPHWHU5RPDQHWDO
7KHUHVXOWVREWDLQHGLQ)HWHVWLDUHSUHVHQWHGLQ7DEOH
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7DEOH5HVXOWVREWDLQHGRQWKUHHVHHGLQJGHQVLWLHVLQ)HWHVWLLQDQG
<HDU 6RZLQJ'DWH 'HQVLW\
JJP
3ODQW+HLJKW
FP
,QVHUWLRQ+HLJKW
FP
<LHOG
NJ+D
7*:
JU
 $SULO
    
    
    
 $SULO
    
    
    


,QIRUERWKVHHGLQJGHQVLWLHVRIJJPDQGJJPDYHUDJHSODQWKHLJKWUHFRUGHGVDPHYDOXHRI
FP)RUWKHGHQVLW\RIJJPWKHSODQWKHLJKWZDVORZHUUHVSHFWLYHO\FP8QGHUFRQGLWLRQVERWKSODQW
KHLJKWDQGKHLJKWLQVHUWLRQRIWKHEDVDOSRGVUHFRUGHGYHU\FORVHRUVDPHYDOXHVLQVRPHFDVHV7KHSODQWKHLJKWZDV
FPDWDGHQVLW\RIJJPFPIRUJJPDQGFPDWWKHGHQVLW\RIJJP
,Q  WKH DYHUDJH LQVHUWLRQ KHLJKW RI WKH ILUVW EDVDO SRGV ZDV UHJLVWHULQJ FORVH YDOXHV LQ DOO  GHQVLWLHV
UHVSHFWLYHO\FPIRUJJPFPIRUJJPXSWRFPIRUWKHGHQVLW\RIJJP,QWKHLQVHUWLRQ
KHLJKWRIWKHEDVDOSRGZDVFPDWWKHGHQVLW\RIJJPDQGFPDWERWKGHQVLWLHVRIJJPDQGJJP
8QGHUVSHFLILFFRQGLWLRQVRI'DFLDQDVR\YDULHW\REWDLQHGWKHKLJKHVW\LHOGRINJ+DDWWKHGHQVLW\RI
JJP)RUWKHGHQVLWLHVRIJJPDQGJJPWKH\LHOGZDVVLPLODUUHVSHFWLYHO\NJ+DYHUVXV
NJ+D ,Q WKHKLJKHVWSURGXFWLRQRINJ+DZDVREWDLQHGDW WKHGHQVLW\RIJJP IROORZHGE\
NJ+DIRUDQGNJ+DIRUJJP
,Q7*:UHFRUGHGVLPLODUYDOXHVLQWKHGHQVLWLHVUDQJLQJIURPJUDPVIRUJJPDQGJUDPV
IRUJJPDQGJUDPVIRUJJP,Q7*:KDVUHJLVWHUHGYHU\VLPLODUYDOXHVZLWKDVOLJKWVXSHULRULW\
DWWKHGHQVLW\RIJJPUHVSHFWLYHO\JUDPVYHUVXVJUDPVIRUJJPDQGJUDPVDWJJP

&RQFOXVLRQV

7KLVSDSHUSUHVHQWHGWKHYDULDWLRQVRIVHYHUDORXWSXWSDUDPHWHUVSODQWKHLJKWLQVHUWLRQKHLJKW\LHOG7*:IRUD
VLQJOHWHFKQRORJLFDOIDFWRU±VHHGLQJGHQVLW\±LQVDPHWZRORFDWLRQVLQWZRFRQVHFXWLYH\HDUVDQG
7KHFOLPDWHFRQGLWLRQVLQWKHWZRFRQVHFXWLYH\HDUVDOVRUHFRUGHGVLJQLILFDQWGLIIHUHQFHV
7KH REVHUYDWLRQV IRU VHHGLQJ GHQVLWLHV ZLOO EH FDUULHGRXW LQ WKH IROORZLQJ \HDUV QRW OLPLWHG WR WKH DERYH
PHQWLRQHGORFDWLRQVEXWWKURXJKRXWWKHHQWLUHUHJLRQ
7KHUHVXOWVZLOOEHDYDLODEOHWRIDUPHUVDQGRWKHULQWHUHVWHGVR\EHDQVWDNHKROGHUV
6R\EHDQV LV DYHUVDWLOH FURSDOVR IURP WKH VHHGLQJSRLQWRIYLHZ7KH IDUPHUGRHVQ¶WQHHG D VSHFLILFSODQWLQJ
HTXLSPHQW 6HHGLQJ FDQ EH SHUIRUPHG HLWKHU ZLWK URZ FURS SODQWHU HJ 7XUGD RU ZLWK VPDOO JUDLQV GULOO HJ
)HWHVWL
7KHGHPRQVWUDWLRQSODWIRUPLVDPXOWLSXUSRVHYHKLFOH2QRQHVLGHWKHIDUPHUVKDYHWKHRSSRUWXQLW\WRJHWLQ
FRQWDFW ZLWK VR\EHDQV YDULHWLHV IURP GLIIHUHQW JURXSV FUHDWHG E\ QDWLRQDO RU (XURSHDQ EUHHGHUV DQG WR REWDLQ
LQIRUPDWLRQUHJDUGLQJVR\EHDQVWHFKQRORJLFDOFRPSRQHQWVVXFKDVWLPHRIVRZLQJGLVWDQFHVEHWZHHQURZVVHHGLQJ
GHQVLWLHV EDFWHUL]DWLRQ ZHHG FRQWURO IHUWLOL]DWLRQ DQGPLFURHOHPHQWV 2Q WKH RWKHU VLGH WKH EUHHGHUV KDYH WKH
FKDQFHWRGLVSOD\WKHLUQHZRUROGEXWLPSURYHGFUHDWLRQVRIVR\EHDQJHQRW\SHV

$FNQRZOHGJHPHQWV

7KLVUHVHDUFKZDVFDUULHGRXWZLWKWKHVXSSRUWRI
x 3URIGU*KHRUJKH9DOHQWLQ5RPDQ8QLYHUVLW\RI$JURQRPLF6FLHQFHVDQG9HWHULQDU\0HGLFLQH%XFKDUHVW
5RPDQLD
x 'U(XJHQ0XUHúDQX$JULFXOWXUDO5HVHDUFKDQG'HYHORSPHQW6WDWLRQ7XUGD5RPDQLD
x 'U5DOXFD5H]L$JULFXOWXUDO5HVHDUFKDQG'HYHORSPHQW6WDWLRQ7XUGD
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
